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Abstract: Early empirical tests of Purchasing Power ParigRPfocused on the PPP
equation and found little support for the theoBubsequent research considered the
theory’s relevant timeframe by estimating the @tadjustment back to parity and found
a range of estimates. Returning to the PPP equat® apply a band-pass filter to
identify the relevant timeframe for PPP. PPP du#dold at any timeframe when
inflation rates are low, and PPP holds at evergfiame when inflation is high. We then
introduce a simplified threshold approach for tiPRequation. We find that when
monthly relative inflation differentials are 0.7538%more, the PPP equation holds very
well, but does not hold for smaller differentialsgardless of timeframe.
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l. Introduction

Purchasing Power Parity (PPP) has a long and cooiisrhistory. Early studies
focused on estimating the PPP equation, in whiehré¢hl exchange rate is equal to the
nominal exchange rate times the ratio of the gagels of the two countries for which
the exchange rates are defined. When the ldgeofdminal exchange rate is regressed
on the log of the ratio of relative prices, theutgag coefficient should equal one. Early
studies, focusing on high inflation economies, ftmat PPP held quite well (found
coefficients not statistically different from onéyt subsequent studies found little
support for the theory. Later research moved anay estimating the PPP equatiper
seand focuses on the relevant timeframe for PPRes&studies often focus on the rate
of adjustment back to PPP by first trying to detieemwhether or not the real exchange
rate follows a unit root and then trying to detarenthe rate at which the real exchange
rate converged back to parity.

In this paper, we make two contributions. First, ieturn to the PPP equation
and use the band-pass filter (BPF) to try to deitegrthe timeframe in which the nominal
exchange rate and relative prices are related. BRtehas been used in the
macroeconomics literature to discern the timefratehich different variables (e.qg.
interest rates and money supply) are related, dsinot been used in the PPP context.
The results suggest that, for stable economies,d®B® not hold over any specified
timeframe. For high-inflation economies, we filt PPP holds at every timeframe.
These results suggest that timeframe may be lesgarg to the PPP puzzle than the

magnitude of inflation differentials.



This result is consistent with the literature. ligatudies that found support for
PPP tended to focus on hyperinflationary economvégde later studies focused on more
stable economies.Furthermore, this result inspired the recent mtovareshold models.
Recent papers (e.g. Parsley and Wei 2004 and pthgpsy threshold autoregressive
models (TAR) and variants to try to determine whketbr not the rate of convergence is
faster when inflation differentials are large. Tisathey still focus on the relevant
timeframe for PPP.

Several recent papérsave questioned the appropriateness of non-linear
approaches in studying adjustment dynamics. Qrorgkcontribution is to apply a
simplified threshold approach to the PPP equatlors applying the non-linear insight to
PPP outside of the context of adjustment dynamiés. apply Vogelsang and Perron
(1998)’s method for identifying an unknown breakriend to the PPP equation. This
approach identifies a clear threshold of monthlgtree inflation differentials of 0.753%.
Beyond this threshold, the estimated relative pecmefficient is very close to one.
Beneath this threshold, the estimated relativeepraefficient is very close to, and not
statistically different from, zero.

The rest of the paper is divided into three sestioBection Il reviews previous
work. Since there are several excellent relativebent reviews of this literature, this
section briefly describes the movement away froemRRP equation towards focusing on

timeframe. The purpose is to illustrate that cajpgy brings the literature back to the PPP

! For example, Rogoff (1996) writes "Jacob A. Fer{t978) does find some support
for PPP on hyperinflation data, which is not susimg given the overwhelming
predominance of monetary shocks in such environsneBtit test after test has rejected
purchasing power parity for more stable monetasgrenments’

% For example, see Sager (2006) and El-Gamal andZ0@as6).



equation and moves the focus away from timefram@atds the magnitude of inflation
differentials.

Section Il presents the band-pass filter by desugiits derivation, previous
applications, and our results. Section IV intragkiour simplified threshold approach.
We describe our estimation of the threshold andekelts that emerge when this

threshold is incorporated into the PPP equatior® cdhclude in the final section.

I. Previous Work

A. The PPP Equation

Absolute PPP simply states that a specific amotiahy given currency should
be able to purchase the same goods anywhere waithé. That is, currency adjusted
price levels are equal. There are many reasonsalvbgiute PPP may not hold exactly,
S0 economists more often teslative PPP, which suggests that over some time period,
any change in the exchange rate is precisely dffgatdifference in the inflation rates of
the two countries (Taylor and Taylor 2004). Allge PPP can be written as follows:

RER =g CPI/CPL=1
or in log form as:
Gk=S-p+pi=0
where RER &, CPI;, and CPjJare the real exchange rate, the domestic pricerefgn
currency, foreign prices, and domestic prices,@etpely and g s, p+, and pare their

respective logs. Given these equations, relatiRfe ®ould simply be written as:



RER =g CP[/CP}=C
or in log form as:
Gk=S-p+pi=c
where C is a constant (and c is the log of thetemrts Differentiating with respect to
time produces:
%De, = %D (CP) /CPI¥). (1)
The empirical analog of (1) is

§ =a+bR+/, 2
— Q_Q—l P

CcPI CPl.
. . %PI: - %Plf_l
in which s , P o
t-1
q'l %Plf—l

, and; represents the stochastic error

term.

The null hypothesis of these tests is that PPPshaldad as such=1. The
alternative hypothesis was that 1, and therefore PPP does not hold. Frenkel (1976
used this model while restricting his time ser@&ermany’s hyperinflationary period.
He assumed that foreign price levels were insigaift and hence excludedfpom his
specification. He estimateds that were not statistically different than ortée took this
to suggest that PPP held, at least in its reldti@. Frenkel (1981) then estimated using
data from the U.S., U.K., France and Germany dutiegl970’s and estimatets
ranging from below -1 to over 2, easily rejectihg tull of relative PPP (at least in the
short run). Both Rogoff (1996) and Taylor and TayR004) noted that estimates which
differed so far from PPP became the norm once ent® started testing data from

more stable countries.



B. Move to unit roots and rate of convergence

Temporary deviations from PPP, such as those tlgiitrbe induced by a highly
fluctuating nominal exchange rate and slower-moveigtive prices, implied that the
real exchange rate might follow a random walk. Ated by both Rogoff (1996) and
Taylor and Taylor (2004) economists realized thed¢al exchange rates did not revert to
some mean level, but instead followed a random wh#én PPP would fail. Rogoff
(1996) noted several theories as to why the reziiaxge rate might follow a random
walk. After the apparent failure of PPP among stdalized countries, several authors
used these theories and performed unit root teded if the real exchange rate did
indeed follow a random walk.For a given real exchange rate time series we can
examine the error terms under the following speatfon:

oA 3)
where/, is the error in period t, and is a ‘nice’ randomly distributed error term. If

/ =1shocks do not die out and the real exchange rdtéolow a random walk. As
such many authors examined the null hypothesisRR#& failed and the real exchange
rate followed a random walk (i.e. the errors cdudddescribed by a unit roat,=1). We
acknowledge that unit root tests are more comphekgenerally performed on different
specifications. Thus economists may test this samidypothesis, stated differently,
but this null hypothesis is the “unit-root” theyeaall looking for. As noted in both
Rogoff (1996) and Taylor and Taylor (2004), aftarlg rejections of continuous PPP,

economists performed tests with null hypothesesassumed PPP failed completely

% Rogoff (1996) cites many examples: Darby (1983)leAand Lehman (1983), Hakkio (1984), Frankel
(1986), Edison (1987), Huizinga (1987), Meese andd® (1988), and Roll (1979).



(e.g. real exchange rates followed a random wailll)atempted to reject such
hypotheses.

Frankel (1991) found results typical of unit roests performed in this literature.
Initially using only post-Bretton Woods data foeth.S. and U.K. he failed to reject the
null hypothesis that the real exchange rate foldbaeandom walk. Only once he
extended his time series to span from 1869-1987heable to reject the null. Rogoff
(1996) and Taylor and Taylor (2004) both noted thast unit root tests were unable to
reject the null hypothesis that the real exchaage followed a random walk, except in
cases where they employed exceptionally long tienes or utilized panels with multiple
country pairs. They also noted that given a rejection of a twit authors would use
their estimates of to estimate the percentage of a shock that waarhdpetn out per
period, which some used to estimate ‘half-livestefiations, the amount of time
required for half of a deviation from PPP to dampeh For the 1869-1987 data,
Frankel (1991) estimated that 16% of a deviationldaissipate per year. This estimate

would imply a half-life of approximately 2.73 years

C. Threshold Models

Recently, economists have attempted to specify leadeeal exchange rate
dynamics that better conform with the presencearfdaction costs or other barriers to
trade that might limit the degree to which PPP bolBssentially, these models assume
that the real exchange rate can deviate from d taresistent with PPP up to some

threshold, but that deviations larger than thagghold will dissipate relatively quickly.

“ Taylor and Taylor (2004) also note that these pists were only able to reject the null of a @md
walk for all of the country pairs; only one pair need meannteve



There seems to be no consensus among the estiohatesiels that satisfy this
requirement. For instance, Parsley and Wei (2@8djnate the following model:

ro.,+,ifq,>v

Do = q., +f if -vEqQ, £V (4)
ro.,+,ifq <-v

where, g and v are the log of the real exchange’ratel the estimated threshold,
respectively. should be negative and corresponds to the pegetfashocks which die
out each period. Using this threshold model theg thresholds which vary from .9% to
6.5% of the equilibrium real exchange rate for @asi components (such as lettuce and
beef) of the Big Mac. Obstfeld and Taylor (199¢matively find thresholds varying
from 1.6% to 18% for various tradables betweenri@gonal cities.

These models posit that when the real exchangevaaies from parity by less
than the estimated threshold, there is little otemmency for the real exchange rate to
move towards parity, but for deviations larger thae threshold, the real exchange rate
moves towards parity relatively quickly. Interesfiy, these models still attempt to reject
the hypothesis of a random walk. They follow ie thotsteps of earlier unit root tests in
that they attempt to reject a hypothesis under wRiEP fails to hold at all.

Various authors have specified different threshmotutiels. Parsley and Wei
(2004) used two such models and reach similar,ghoot identical, results. The first of
the threshold auto-regressive (TAR) models thegudised is the Equilibrium-TAR (Eg-
TAR) model, which assumes that when the real exghaate crosses the estimated
threshold, the forces of arbitrage will cause & exchange rate to move back to parity.

They expected this model to hold well when the £pséventing arbitrage are fixed.

® ¢ should be normalized such that6) at the equilibrium level.



Alternatively, they tried the Band-TAR model, whéine forces of arbitrage only move
the real exchange rate back to the threshold. €kpgct this model to be superior when
mostly variable costs limit arbitrage (Parsley &vei 2004). Paya, Venetis, and Peel
(2003) find support for the Exponential Smooth Biian Auto Regressive (ESTAR)
model. While theirs is not exactly a threshold elqit does not estimate one specific
threshold), it is worth mentioning here as it cowl that larger deviations are corrected
more quickly. They estimate half-lives of deviascofor 10, 20, 30 and 40 percent shocks
for multiple countries and consistently find thatder deviations dampen out more
quickly. Interestingly, it could also be thouglitas a model for the aggregate real
exchange rate when there are many heterogeneaustdishresholds for specific goods
in a market basket. While there is no consensas within the literature of which of
these (or other) models best captures real exchatgeynamics, it is generally accepted
that allowing for non-linear mean reversion impreepecificatiorf.

Thus, initial tests of PPP were based on the PRBtieq, assuming PPP held
nearly perfectly and continuously, and then testivag assumption. As those tests started
to find little to no support for PPP, authors thegan to look for any evidence at all that
PPP held by relaxing the continuousness assump#srsuch, the wording of their
findings would often be as follows: “deviationsngurchasing power parity take many
years to damp down” (Messe and Rogoff (1988)). nEaleowing years for PPP to hold,
economists still had trouble finding significanpport for PPP. As such, they started to
relax the other assumption of perfect PPP. Fdante, the newer threshold models
assume that reversion to parity only occurs fofigehtly large deviations. There is still

a heavy focus on the timeframe over which PPP holdghors discuss things like

® See especially Taylor and Taylor's (2004) recemimary of the literature on PPP.



“speed of convergence” (Parsley and Wei 2004) taypand “PPP adjustment speeds”
(a phrase in the title of Paya, Venetis, and P@@B2 Furthermore, Taylor and Taylor’s
(2004) recent survey of the literature on PPP dessithe consensus view on PPP “that
short-run PPP does not hold, [and] that long-ruR Rfay hold in the sense that there is
significant mean reversion of the real exchange{4at In the next section, we evaluate
the timeframe in which the nominal exchange ratkratative prices are related using the

Band Pass filter.

[l. The Band Pass filter

A. Description

To get an idea of the frequency at which pricesex@ahange rates are related, we appeal
to the theory of spectral analysis of time seri€kis theory has been applied primarily in
macroeconomics to separate “short run” relatiorstimh frequency) from “long run”
relationships (low frequency). A tool used to &elthe different frequency components in time
series is the ideal band pass filter, which empbolisear transformation to remove all variation
except that of a chosen frequency. Unfortunatblyjdeal band pass filter requires an infinite
series. Christiano and Fitzgerald (2003) presemtpgmoximation to the ideal band pass filter and
apply this approximation to various macroecononmetseries to evaluate the timeframe of
various relationships.

The filter uses raw data (such as that represdmtedseriex of actual length T) to
isolate the frequency componenby estimating th& parameters in the following equations

(equations 1.2 and 1.3 in Christiano and Fitzge?alaB):



Vi =BX+Bx,+.+B . %X,+B  x+ BX,+..+ B, x+B ,: (5)

in which’
B = sm(jb)-_sm(Ja); i1
P)
: (6)
B :—b- a'azﬁ'bzﬁ
P SR

We apply this filter to the exchange rate and nedgprices to isolate five different time
spans (2-6, 6-12, 12-36, 36-60 and 60-96 monthdyditong-run” series derived by
subtracting these components from the raw data.thé&fe compare movements in the
two series at each frequency to determine the tamed at which the two have the
strongest relationship.

Figure 1 shows an example using Canadian to Ul&raixchange rates. The
first panel shows the raw data. The second shbagsblated 6 to 12 month movements
in the series. If at least relative PPP held avparticular timeframe, we would then
expect the exchange rate and relative price timessdiltered for that timeframe, to have
a strong positivecorrelation. Increases in domestic prices redativthe U.S. should

correspond to depreciation in the nominal exchaatge

B. Data

In our study, we used all monthly exchange%ated consumer price-level time

series for OECD countries that were available enlthF’'s January 2006 International

" The BT-t and BT-1 are linear functions of the otBgterms, as described by Christiano and Fitzgeral
(1999).

® The expected correlation is positive in our refagprice data and exchange rate series, whichamestic
price level over the foreign price level and dorigestirrency per foreign currency.

 We used the end of period national currency p&: dollar exchange rates.
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Financial Statistics CD-ROM. For the Band Pagsifilests we discarded countries
lacking price or exchange rate data for any mod#muary 1972 (roughly the beginning
of the current era of floating exchange rates)upgloDecember 1998 (the end of the pre-
Euro era). The exchange rates are domestic cyrprdJ.S. dollar. In order to
calculate the relative price series we took a agtsitonsumer price index (CPI) and
divided by the United States CPIl. We analyze @@&t20 different countries paired with
the United States at six different time framesdaotal of 120 pair-wise comparisons.
Taylor and Taylor (2004) note some of the troulbl@h comparing cross-country
price data, and it is worth noting that these prold plague our data. Generally,
consumer goods baskets vary across countrieshdforore, goods tend to be
differentiated between countries. Ideally, for examination of PPP, the baskets used in
the calculation of a country’s CPI would contaie #ame weights on various goods. As
they do not, absolute PPP could hold perfectlysstevo countries, but a change in the
price of one good relative to another would aftbettwo country’s baskets differently,
making it look as though PPP did not hold in eusnelative form. The theoretical
justification for absolute PPP relies on arbitraggucing price differences to zero. There
IS no economic reason that some price differenaeaat persist between differentiated
goods. This can make it difficult to examine PBPthose few goods that are not
significantly differentiated, or to see how welettheory holds under differentiation

when the level of differentiation can vary.

C. Results

11



Figure 2 uses Belgium to demonstrate the typiesiits of our approach. The
correlation between relative prices and exchantggs i@e very small for all timeframes.
Occasionally the correlation is not positive. Egample, the results for Belgium over
the 36 to 60 month time span suggest an inveragarship, if any. To call these results
typical might seem to imply to some that there wasandard result; however, the only
recurring result is that the two series do not se@re correlated in any consistent
timeframe. In particular, the correlations gengrdb not increase as the timeframe gets
longer, as might be expected if the PPP relatignal@re a matter of time.

There were a few countries, such as Turkey asisdéeigure 3, that show
substantial correlations over all but the shories¢éframes. With Turkey, the
correlations appear strong over all periods sh@md,the correlation is nearly perfect in
the long run. One possible reason that relativel@asing power parity holds much more
closely in Turkey (and the small number of othaurdoes that exhibited significant
relationships) is that there were comparativelgéamovements in relative prices and
nominal exchange rates over the period.

If the results hold, we would expect country pénat experience higher relative
inflation to show a stronger correlation betweegirtexchange rate and relative price
time series. The graph in Figure 4 demonstraiegé¢tationship. On the vertical axis,
we have the R-squared correlation between the eawessfor both the relative price
levels and the nominal exchange rates for our iddal country pairs. On the horizontal
axis, we have the average annual relative infldbemveen the country pairs. These
results are consistent with the literature’s eéifgling that PPP tends to hold well under

hyperinflations and, coupled with newer researefolving thresholds, led us to consider

12



that perhaps onlgubstantialdeviations from purchasing power parity are sysigzally

corrected.

V. A Simplified Threshold Approach

A. Threshold Autoregressive Models

Recent studies using Threshold Autoregressive (TiaBJels generally find
stronger evidence of PPP by assuming that revetsi®®P occurs more quickly for
larger deviations. TAR models emerged in respomsiee difficulty many had in trying
to reject null hypotheses of a random walk using) oot tests (Taylor and Taylor 2004).

Threshold autoregressive models discussed eattemnpt to capture the
possibility that the real exchange rate may devirat® its relative PPP level to only a
limited extent by assuming the real exchange radtanvean revert more quickly for
sufficiently large deviations from parity. This@pach, however, still assumes a
timeframe over which deviations dampen out (slofelysmall deviations and quickly for
large ones). Our results above suggest thatdba inay hold in the extreme: PPP holds
for large deviations at every timeframe, while drdaliations never revert to PPP. This
idea raises two questions. First, what is the &obgtween “small” and “large”
deviations? Second, given this border, is theté#farence in the estimated relationship
in the PPP equation for each region? In the nextian we introduce an approach to

answer these two questions.
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B. A Simplified Approach

The original tests of PPP were based on the PP&ieguyequation (2)). As a
baseline, we estimate equation (2) using all albkalenonthly exchange rate and price
level time-series data for each OECD country framuary 1972 to December 2005. We
chose to use the new end date because we werager lconstrained by Band Pass
filter's need to have observations for all periodis.order to restrict our analysis to
floating exchange rate regimes, we discarded obtiens that were a part of a fixed
exchange rate regime, or where the currency hadrenently begun floating® The
resulting data set contains 8,139 observations aweirty-year period® The estimates
(and standard errors) of (2) are

s = 0.0006% 0.8050 }/,, ©)

(00004)  (0.0221)
which has an Rof 0.141. The relative price coefficient is bethhin the range
estimated by previous studies and significantljedént from one. The 95% confidence
interval ranges from 0.762 to 0.848. Even on flgé knd, it is still over 15% lower than
one. The estimate ofis not statistically different from zero as pradatby PPP.
Applying the threshold approach to the PPP equaererates a simple
modification of (2):

§=a+bR+b,Rd+bd+y (8)

19 Opservations were assumed to fall into at leastafriihese two categories if the change in the axgé
rate over last month was exactly zero or if it waactly zero in either of the previous two monthis
method left observations from both floating and aged exchange rate regimes.

YData for many countries only contained only a stibsthese years, many of which were only recent
observations. Additionally, Euro-area countriesevexcluded after the introduction of the Euro.e3d
facts resulted in an unbalanced panel.
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in which =1 if B 3 a and O otherwise, in which is the estimated threshold. The

intuition is fairly simple. When changes in relatiprices are small (within the

threshold), the expected value bf is zero. When changes in relative prices areelarg
(outside the threshold), the expected slope estiifiatt b, ) is one.

The first step in applying this approach is toraste the threshold. In principle,
estimating the threshold in this model is very samio estimating an unknown trend
break in time series data. Therefore, we apphapigroach described by Vogelsang and
Perron (1998). They present a strategy for idgngf an unknown trend break that
involves using a grid search. To find the proper value @ we repeatedly estimate our
model for increasing values afand record the t-statistic on. Vogelsang and Perron
(1998) suggest that the maximum t-statistic idesgtithe (trend) break. In our case, the
maximum t-statistic identifies the threshold.

We face at least two key estimation issues. Forgtdata contain only U.S. based
country pairs. As such, out of thousands of olet@us of the percentage change in
relative price, only a small number are substadgtizdgative. We therefore only estimate
a positive threshold (and discuss the robustneiseafesults to other approaches). A
second estimation issue is that, since our datalegady in percentage changes per
period, fixed effects are removed. We therefotarege (8) using pooled ordinary least
squares.

Figure 5 contains the t-statistics from our inittaeshold search. Figure 5

suggests that a significant threshold exists, argdtbat is slightly larger than zero. In

2 Though we search for a threshold past which rela@PP tends to hold, we also note that this tbidsh
differs from the type estimated under thresholdagressive models, discussed in section 3.
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order to determine the appropriate threshold, wipeaed a new grid search restricting
ourselves to estimates of the threshold that weae the observed peak.

Figure 6 displays the results of zooming in onitigal peak. The actual peak
occurs at 0.753% monthly relative inflation. Whihes value may seem rather small, it
implies an annual rate of over 9%. We note thitioaigh this is a somewhat high level
of relative inflation, it falls short of hyperinti@an status, which, to our knowledge, is the
only situation under which simple tests have presip confirmed PPP.

Having identified the threshold, we move to thess®l stage in which we
estimate (8). The results are

5 =0.00057 0.17(+ 1.07B4- 0.0035 ( , )

(0.0004)  (0.102) (0.106) (0.0012)
with an R value of 0.151. These results imply an estimate-®f , = 0.901. This is
closer to unity than the extreme end of the 95%idence interval on; in equation (7),
but we can reject a null ofi+ ;=1 at even the 1% level. The 95% confidence interval
of 1+ oranges from 0.848 to 0.954. Our small deviati@mfithe PPP predicted value
could suggest a slight failure of PPP for evendargriations, or perhaps merely be a
symptom of the problems plaguing our data, sudhaaket inconsistencies.
Furthermore, although technically incorrect, tegtine hypothesis,=1 yields a test
statistic of 0.675, while testing=0 yields a test statistic of -1.66. This resmiplies
that, if 1 were 0, the hypothesis tHatt , = 1 could not be rejected.

To evaluate these results, we tried two other $ipations. First, we tried to

identify and positive and a negative threshold #uash use the two thresholds in a
modification of equation (9). Second, under thpdtliesis of two symmetric thresholds,

we used the absolute value of all changes in velgrices to estimate (9). Somewhat
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surprisingly, the qualitative results were identiedthough the estimated out-of-
threshold slope was slightly smaller than that reggbin equation (9).

Figure 7 plots both the actual values of & and their respective predicted
values given our estimate of equationfL)¥Figure 7 shows that most of the observations
tend to be randomly distributed around the origirtlie region where we estimate PPP
does not hold very welff Above our estimated threshold relative PPP hfalilly well,
with most of the observations being evenly distiéiuiaround their predicted valu€s.
Figure 7 also shows that, below our estimated kinlels there is essentially no
correlation between percentage changes in the rab@xchange rate and relative price

level.

V. Conclusions

The Purchasing Power Parity debate has followethdimg path. After starting
with estimating a basic PPP equation and gettingedresults, the literature moved
towards an analysis of convergence speeds andfidegtthe relevant timeframe for
PPP. One key insight that emerged from recentrpapas that the relationship between
relative prices and exchange rates may not beraomis and that convergence speeds
may be faster outside of a given threshold.

The goal of this paper is to apply the threshosight to the PPP equation. In

doing so, this paper makes three main contributidfsst, it applies a Band Pass filter, a

13 Multiple large outliers were excluded in ordeffdous in on the part of the graph where the vagbrita
of the observations lie.

1 There are 7275 observations that fall below thesttold, and 853 above.

15 See the referee’s appendix for a brief examinaticthe residuals.
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tool that has been used to identify the relevanétrame for bivariate relationships. The
Band Pass filter results suggest that the timefraspect of the relationship between
relative prices and exchange rates, if it exiselats dominated by the importance of the
size of changes in relative prices. This resutbissistent with the literatuf® and
motivates the threshold approach.

Second, the paper illustrates that the threshgddoggh applies very well to the
PPP equation: inside the threshold, there is nsstally significant relationship
between relative prices and exchange rates. Qutisedthreshold, the relationship is
nearly, but statistically different than, one.

The third contribution of the paper is to identifie relevant threshold. We find
that the relevant threshold is 0.753% monthly regainflation, which is about 9% per
year (far short of hyperinflation status). Whea thfference in relative inflation rates is
less than this amount, PPP does not hold. Beyusdmount, PPP holds very well.

While potentially a step along the path, this pdp#s short of solving the PPP
puzzle. Indeed, the results in this paper reirf@everal questions that have been
identified in the literature. The main one isdentify the source of the threshold. While
clearly beyond the scope of this paper, severdipiisies have been suggested in the
literature, such as transportation and arbitrag#scoAs transportation costs fall, it might

be interesting to determine whether or not ounestied threshold has changed over time.

18 athinen (2006), for example, finds more supportsudden adjustment to PPP rather
than smooth.
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Can$/U.5.$ Ex Rate Raw Series

Figure 1
The Band Pass Filter: A Canadian Example
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Figure 4
Correlation between Prices and Exchange Rates
vs. Relative Inflation
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Figure 5
Initial Grid Search
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Figure 6
Zooming In

Figure 7
Actual and Fitted Values of %g
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Figure A
Residuals vs. Percentage Change in the Relatice Brid By Country
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Referee’s Appendix

Graphs of the residuals are displayed in FiguraMe note that the distribution of
residuals tends to be fairly homoskedastic. Irfitlsegraph it appears that the residuals
seem to be uniformly normally distributed aroundozevith the possible exception of
those for large percentage changes in the relptice level (large > 5%-7.5%).
However, the very large outliers exist where treeefew data points, making their
presence somewhat harder to interpret. In additi@note that the large outliers are
confined to three countries and most are the pitoofyast one. Therefore, even if we
suppose a small degree of heteroskedasticityhiaiid to say whether it is due to variation
by size of the percentage change in the relative pevel, or by country. Either way the

level of heteroskedasticity appears to be small
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